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ATSDR Agency for Toxic Substances and Disease Registry  

AUC Area under the curve 

BAF Bioaccumulation factor 

BBP Butyl benzyl phthalate - 1,2-Benzene- dicarboxylic acid, 1- butyl 

2(phenylmethyl) ester 

BCF Bioconcentration factor 

BLS U.S. Bureau of Labor Statistics 

BMD Benchmark dose 

BMR Benchmark response 

BW Body weight 

CAS Chemical Abstracts Service 

CASRN Chemical Abstracts Service Registry Number 

CBI Confidential Business Information 

CCL Contaminant Candidate List 

CCOHS Canadian Center for Occupational Health and Safety  

CDC Centers for Disease Control and Prevention 

CDR Chemical Data Reporting 

CEC Cation exchange capacity 

CEM Consumer Exposure Model 

CFR Code of Federal Regulations 

CICAD Concise International Chemical Assessment Documents  

COC Concentration of Concern 

CONSEXPO Consumer Exposure Model 

COU Conditions of Use 

CPDAT Chemicals and Products Database 

CPSC Consumer Product Safety Commission  

CRC Chemical Rubber Company 

CRED Criteria for Reporting and Evaluating Ecotoxicity Data 

CV Coefficient of Variation 

D4 Octamethylcyclotetra- siloxane 

DBP Dibutyl phthalate (1,2-Benzene- dicarboxylic acid, 1,2- dibutyl ester) 

DEHP Di-ethylhexyl phthalate - (1,2-Benzene- dicarboxylic acid, 1,2- bis(2-

ethylhexyl) ester) 
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DIBP Di-isobutyl phthalate - (1,2-Benzene- dicarboxylic acid, 1,2- bis-(2-

methylpropyl) ester) 

DIDP Diisodecyl phthalate 

DINP Diisononyl phthalate 

DIY Do it yourself 

DO Dissolved oxygen 

DOI Digital object identifier 

EC Effective concentration 

ECx Effect concentration at which x% effect is observed compared to the control 

group 

EC50 Half Maximal Effective Concentration 

ECETOC European Centre for Ecotoxicology and Toxicology of Chemicals 

ECHA European Chemicals Agency 

ECOTOX Ecotoxicology Knowledgebase 

E-FAST Exposure and Fate Assessment Screening Tool 

EINECS European Inventory of Existing Commercial Substances 

ELG Effluent limit guideline 

EPA U.S. Environmental Protection Agency 

EPI Estimation programs interface 

ESD Emission Scenario Documents  

EUSES European Union System for the Evaluation of Substances 

FDA U.S. Food and Drug Administration  

FTC Federal Trade Commission 

FYI For your information 

GC Gas chromatography 

GC-ECD Gas chromatography-electron capture detector 

GC-FID Gas chromatography-flame ionization detector 

GC-HRMS Gas chromatography-high resolution mass spectrometry 

GC-MS Gas chromatography-mass spectrometry 

GEAE Generic ecological assessment endpoints 

GLP Good Laboratory Practice 

GRADE Grading of Recommendations Assessment, Development, and Evaluation 

GSPC Gold Standard Publication Checklist 

HAP Hazardous air pollutant 

HAWC Health Assessment Workplace Collaborative 

HBCD Hexabromocyclododecane 

HEC Human Equivalent Concentration 

HED Human Equivalent Dose 

HERO Health and Environmental Research Online (database) 

HHCB 1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-hexamethylcyclopenta [g]-2-benzopyran  

HHE Health Hazard Evaluations 

HPLC High-performance liquid chromatography 

HPV High Production Volume 

HPVIS High Production Volume Information System 
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HSDB Hazardous Substances Data Bank 

IARC International Agency for Research on Cancer 

IC50 Half Maximal Inhibitory Concentration 

ICC Intra-Class Correlation Coefficient 

ILO International Labour Organization 

IPCHEM Information Platform for Chemical Monitoring Data 

IPCS International Programme on Chemical Safety  

IRIS Integrated Risk Information System (IRIS) 

ISO International Organization for Standardization 

JSON JavaScript Object Notation 

KAW Air:Water Partitioning Coefficient 

KOC Organic Carbon: Water Partitioning Coefficient 

KOW Octanol: Water Partitioning Coefficient 

LADD Lifetime average daily dose 

LC50 Half maximal lethal concentration 

LC-MS/MS Liquid chromatography-tandem mass spectrometry 

LOAEC Lowest-Observed-Adverse-Effect Concentration 

LOAEL Lowest-Observed-Adverse-Effect Level 

LOD Limit of detection 

LOEC Lowest-Observed-Effect Concentration 

LOQ Limit of quantitation 

MCCEM Multi -Chamber Concentration and Exposure Model 

MeSH Medical Subject Heading 

MITI  Ministry of International Trade and Industry 

MMAD  Mass Median Aerodynamic Diameter  

MOA Mode of action 

MOCA 4,4ô-Methylenebis(2-chloroaniline) 

MOE Margin of exposure 

MRRE Manufacturer-requested risk evaluations 

MS Mass spectrometry 

MW Molecular weight 

NAFTA North American Free Trade Association 

NAICS North American Industry Classification System 

NAS National Academy of Sciences (now NASEM) 

NASEM National Academies of Sciences, Engineering, and Medicine 

NATA National-Scale Air Toxics Assessments  

ND Non-detect (values) 

NEI National Emissions Inventory 

NESHAP National Emissions Standards for Hazardous Air Pollutants 

NHANES National Health and Nutrition Examination Survey 

NICNAS National Industrial Chemicals Notification and Assessment Scheme 

(Australian Government Department of Health) 

NIEHS National Institute of Environmental Health Sciences 

NIH National Institutes of Health 
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NIOSH National Institute for Occupational Safety and Health  

NIST National Institute of Standards and Technology 

NITE Japanese National Institute of Technology and Evaluation 

NMP N-Methylpyrrolidone 

NOAEC No Observed Adverse Effect Concentration 

NOAEL No Observed Adverse Effect Level 

NOEC No Observed Effect Concentration 

NR Not reported 

NRC National Research Council (formerly part of NAS) 

NSC National Safety Council 

NTP National Toxicology Program 

OARS Occupational Alliance for Risk Science 

OC Organic carbon 

OCSPP Office of Chemical Safety and Pollution Prevention 

OECD Organisation for Economic Cooperation and Development  

OECD TG Organisation for Economic Cooperation and Development Testing Guideline 

OEL Occupational Exposure Limit 

OHAT Office of Health Assessment and Translation 

OPPT Office of Pollution Prevention and Toxics 

ORD Office of Research and Development 

OSHA Occupational Safety and Health Administration  

PAH Polycyclic aromatic hydrocarbon 

PAN Pesticide Action Network 

PBPK Physiologically-based pharmacokinetic 

PBT Persistence, bioaccumulation, and toxic 

PDF Portable document format 

PECO Populations, Exposures, Comparators, and Outcomes 

PEL Permissible Exposure Limit  

PESO Pathways and Processes, Exposure, Setting or Scenario, and Outcomes 

PESS Potentially exposed or susceptible subpopulation 

PK Pharmacokinetic 

PKWG Pharmacokinetics Workgroup 

PMID PubMed Identifier 

PMN Pre-manufacture notices 

POD Point of departure 

POTW Publicly owned treatment works 

PPDB Pesticide Properties Database 

PPE Personal protective equipment 

PPRTV Provisional Peer-Reviewed Toxicity Values 

QA/QC Quality assurance/quality control 

QAPP Quality Assurance Project Plan 

QSAR Quantitative structure-activity relationship  

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals 

RED Reregistration Eligibility Decision 
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RESO Receptors, Exposure, Setting or Scenario, and Outcomes 

RIVM Rijksinstituut Voor Volksgezondheid En Milieu 

RTECS Registry of Toxic Effects of Chemical Substance 

SAR Structure-activity relationship 

SciRAP Science in Risk Assessment and Policy 

SDS Safety data sheets 

SE Standard error 

SG Specific gravity 

SHEDS Stochastic Human Exposure and Dose Simulator 

SIDS Screening Information Dataset 

SMILES Simplified Molecular-Input Line-Entry System 

SOM Soil organic matter 

SOP Standard operating procedure 

SR Systematic review 

STEL Short-Term Exposure Limit 

STN Scientific & Technical Information Network 

STORET STORage and RETrieval; EPAôs Water Quality Monitoring Database 

STROBE Strengthening the Reporting of Observational Studies in Epidemiology 

SWIFT Sciome Workbench for Interactive Computer-Facilitated Text-Mining 

TBBPA 4,4ô-(1-Methylethylidene)bis[2, 6-dibromophenol] 

TCEP Tris(2-chloroethyl) phosphate 

TDI Toluene diisocyanate 

TEM Total Exposure Model 

TG Testing guideline 

TIAB Title and abstract 

TLV Threshold Limit Value 

TPP Phosphoric acid, triphenyl ester 

TOXNET Toxicology Data Network 

TRA Targeted risk assessment 

TRI Toxics Release Inventory 

TSCA Toxic Substances Control Act 

TW Tissue weight 

TWA Time-weighted average 

UCRM Unregulated Contaminant Monitoring Rule 

UF Uncertainty Factor 

UNEP United Nations Environment Programme  

UNIFY Reference Module of the ECOTOX Knowledgebase 

UNII  Unique Ingredient Identifier 

URL Uniform Resource Locator 

USDA U.S. Department of Agriculture 

USGS U.S. Geological Survey 

WEEL Workplace environmental exposure level 

WHO World Health Organization 

WOS Web of Science 
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WoSE Weight of the scientific evidence 

WQP Water Quality Portal 

WQX Water Quality Exchange 

 

See also GLOSSARY OF SELECT TERMS.  
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1 INTRODUCTION  AND OVERVIEW   

U.S. EPAôs Office of Pollution Prevention and Toxics (OPPT) applies systematic review principles in 

the development of its risk evaluations of existing chemicals designated to be of high-priority or 

requested by manufacturers under the amended Toxic Substances Control Act (TSCA). This new TSCA 

systematic review protocol documents the specific systematic review approaches used for identifying 

and evaluating evidence for the hazard and exposure assessments that support OPPTôs risk evaluations, 

including evidence within other disciplines underpinning the hazard and exposure assessments (i.e., 

engineering, physical and chemical properties, environmental fate). This protocol (1) responds to key 

recommendations received from the National Academies of Sciences, Engineering, and Medicine 

(NASEM) on the Application of Systematic Review in TSCA Risk Evaluations (U.S. EPA, 2018a); (2) is 

a product of collaboration with the EPA Office of Research and Developmentôs Integrated Risk 

Information System (IRIS) Program, and (3) wil l continue to be improved by public feedback, 

examination of the recent NASEM report (NASEM, 2021a) on the ORD Staff Handbook for Developing 

IRIS Assessments (U.S. EPA, 2020), and evolution of the state of the science in the field of systematic 

review. This protocol reflects the current TSCA systematic review approaches at the time of its writing. 

It also provides specific details of the systematic reviews for the individual chemicals listed in Table 

1-1. EPA invites the public to provide input on this document via docket No EPA-HQ-OPPT-2021-

0414.  

 

Table 1-1. Chemicals Undergoing TSCA Systematic Review for Which Details Are Included in 

this TSCA Systematic Review Protocol Version 1.0 

Chemical Name CASRN(s) 

o-Dichlorobenzene 95-50-1 

p-Dichlorobenzene 106-46-7 

1,2-Dichloroethane 107-06-2 

trans-1,2- Dichloroethylene 156-60-5 

1,1,2-Trichloroethane  79-00-5 

1,2-Dichloropropane  78-87-5 

1,1-Dichloroethane  75-34-3 

Ethylene dibromide  106-93-4 

1,3-Butadiene  106-99-0 

1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-hexamethylcyclopenta [g]-2-

benzopyran (HHCB) 

1222-05-5 

4,4ô-(1-Methylethylidene)bis[2, 6-dibromophenol] (TBBPA) 79-94-7 

Tris(2-chloroethyl) phosphate (TCEP)  115-96-8 

Phosphoric acid, triphenyl ester (TPP)  115-86-6 

Formaldehyde  50-00-0 

https://www.nap.edu/catalog/26289/review-of-us-epas-ord-staff-handbook-for-developing-iris-assessments
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=9959764
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=7006986
https://www.regulations.gov/search?filter=EPA-HQ-OPPT-2019-0131
https://www.regulations.gov/search?filter=EPA-HQ-OPPT-2019-0131
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Chemical Name CASRN(s) 

Phthalic anhydride  85-44-9 

Dibutyl phthalate (DBP) (1,2-Benzene- dicarboxylic acid, 1,2- dibutyl 

ester) 

84-74-2 

Butyl benzyl phthalate (BBP) - 1,2-Benzene- dicarboxylic acid, 1- 

butyl 2(phenylmethyl) ester 

85-68-7 

Di-ethylhexyl phthalate (DEHP) - (1,2-Benzene- dicarboxylic acid, 

1,2- bis(2-ethylhexyl) ester) 

117-81-7 

Di-isobutyl phthalate (DIBP) - (1,2-Benzene- dicarboxylic acid, 1,2- 

bis-(2methylpropyl) ester) 

84-69-5 

Dicyclohexyl phthalate  84-61-7 

Diisodecyl phthalate (DIDP) 26761-40-0 

68515-49-1 

Diisononyl phthalate (DINP) 28553-12-0 

68515-48-0 

Octamethylcyclotetra- siloxane 

(Cyclotetrasiloxane, 2,2,4,4,6,6,8,8-octamethyl-) (D4) 

556-67-2 

Asbestos 2 (including Libby Amphibole Asbestos [LAA] and its 

tremolite, winchite, and richterite constituents) 

1332-21-4 

12001-29-5 

12001-28-4 

12172-73-5 

17068-78-9 

12172-67-7 

1318-09-8 (12425-92-2, 

17068-76-7, 14567-73-8) 

1,4-Dioxane supplement 123-91-1 

 

The following narrative text summarizes the principal additions to or changes from the 2018 Systematic 

Review methodology that was reviewed by NASEM. 

 

Transparency and Documentation 

Previously, EPA did not have a complete clear and documented TSCA systematic review (SR) Protocol. 

EPA is addressing this lack of a priori protocol by releasing this TSCA SR Protocol. In its development, 

EPA considered existing systematic review approaches for hazard/epidemiology data (e.g., Office of 

Health Assessment and Translation [OHAT], IRIS Handbook, and the Navigation Guide) and 

occupational exposure data/studies (e.g., World Health Organization [WHO] and International Labour 

Organization [ILO] collaboration). EPA adopted many features of these mostly hazard-only systematic 

review approaches in developing this TSCA SR Protocol while also customizing the SR approaches to 

meet TSCA-specific needsðmost importantly the systematic review of more than just hazard data (e.g., 
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data streams for fate and transport, exposure, environmental and workplace monitoring, engineering). To 

transparently show the similarities and adaptations of existing methods to TSCA data streams, this 

TSCA SR Protocol provides a crosswalk detailing how EPA adopted and incorporated the best practices 

from other approaches/frameworks into the TSCA SR Protocol (see Appendix A). 

 

The TSCA SR Protocol also includes a glossary of important terms to provide consistency and 

transparency about how EPA uses terms with TSCA-specific meaning (e.g., Weight of the Scientific 

Evidence) and terms that are used frequently in the systematic review field in the TSCA SR context (see 

GLOSSARY OF SELECT TERMS). Development and inclusion of a glossary of terms is consistent 

with a recent recommendation made by the NASEM regarding the NASEM report on the TSCA SR 

approach as well as EPAôs ORD Staff Handbook for Developing IRIS Assessments (IRIS Handbook)ða 

large part of which is dedicated to systematic review. 

 

In response to NASEMôs critique that EPA had not previously documented how TSCA prioritization 

and problem formulation relate to the TSCA SR, this TSCA SR Protocol clearly presents the alignment 

of the TSCA prioritization and scoping (problem formulation) processes with the steps of the TSCA SR 

Protocol. The TSCA SR Protocol further shows how EPAôs systematic review efforts identify data gaps 

and data needs related to TSCA chemical risk evaluations. Identifying these data gaps and data needs 

provides EPA with the information needed to strategically exercise TSCA authorities to require testing 

or information collection for use in TSCA prioritization and risk evaluation (Section 2). 

 

New Literature Search Process 

For the 20 high-priority substances and manufacturer-requested risk evaluations (MRREs) currently 

undergoing TSCA risk evaluation, EPA implemented a new, unified literature search process, which is 

described in this TSCA SR Protocol. It uses a comprehensive set of chemical identifiers to capture as 

much of the literature relevant for all given disciplines, thereby providing consistency and efficiency to 

the literature search step of systematic review. In addition, EPAôs TSCA SR Protocol now leverages 

additional SR tools (e.g., SWIFT-Review, SWIFT-Active, Health Assessments Workspace 

Collaborative [HAWC]) to provide structure, documentation, efficiency, and transparency to searching, 

filtering, and screening (see Sections 3, 4, and 5). The TSCA SR Protocol also includes a description of 

the use of machine learning to prioritize literature screening, updates to the search and screening 

approach, PECO/PESO/RESO statement refinement prior to title/abstract screening, and improvements 

to the screening criteria and templates. All of these approaches are in direct response to the NASEM 

recommendations, particularly those encouraging harmonization with the IRIS Program.  

 

Reducing Bias and Improving Consistency 

The TSCA SR Protocol incorporates the use of the interactive HAWC to generate literature inventory 

trees and evidence maps (see Appendix I). These inventory trees and evidence maps are also linked to 

Health and Environmental Research Online (HERO) database to provide access to specific titles and 

abstract of sources and pdf if freely available. These visualizations are ñevergreenò in nature and provide 

greater transparency, access, and utility to the public and peer reviewers. EPA incorporated this 

technology after close collaboration and technology transfer with EPAôs IRIS Program, consistent with 

NASEMôs recommendation. EPA is fully implementing these tools for the 20 high-priority chemical 

substances and MRRE risk evaluations currently underway, as evidenced by the chemical-specific 

search terms (Appendix C), PECO statements (Appendix H), and evergreen literature trees and evidence 

maps (Appendix I). 

 

This TSCA SR Protocol also includes new methods to reduce bias and improve evaluation consistency 

between reviewers and across chemicals, included in response to NASEM recommendations, SACC 
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comments, and public comments. These improvements include coordinated data evaluation training and 

calibration exercises for reviewers (both contractor support staff and in-house experts), the development 

of additional internal evaluation guidance, and enhanced use of fields for screener notes within 

DistillerSR evaluation forms for all metric rankings. To ensure internal consistency and transparency, 

whenever EPA revises data evaluation criteria for any discipline, EPA pilot tests their application and 

undertakes multiple rounds of calibration. Further, as recommended by NASEM and SACC, EPAôs data 

quality evaluation now involves two levels of review for each study for every disciplineða primary 

review and a secondary quality control review, which may be followed by an explicit conflict resolution 

step in cases where the two reviewers are not in agreement. 

 

Data Evaluation and Evidence Integration 

In response to a variety of commenters, including NASEM and SACC, the TSCA SR Protocol does not 

include a quantitative/weighted scoring system for data evaluation. Rather, the TSCA SR Protocol 

applies ordinal rankings to guide the qualitative categorization of high, medium, low, or critically 

deficient for each data evaluation metric. The ordinal rankings for individual metrics are used to derive 

an overall study qualitative ranking of high, medium, low, or uninformative. This approach provides for 

objectivity, consistency, and transparency in comparing studies (Section 5). These updates to the 

evaluation criteria have been made across all disciplines (e.g., fate, exposure, engineering, 

environmental, human health hazard).  

 

The TSCA SR Protocol is significantly different in that it includes descrition of the Evidence Integration 

process (Section 7), which was not previously included in the 2018 TSCA SR document (U.S. EPA, 

2018a). This substantial addition was in direct response to recommendations by the NASEM and the 

SACC. The Evidence Integration approach included in the TSCA SR Protocol relies on approaches 

similar to those in EPAôs IRIS Handbook but extended to other disciplines, where appropriate, in the 

TSCA SR Protocol. 

 

In summary, EPA has carefully considered the important peer review recommendations and public 

comments received on the 2018 TSCA SR document. In close collaboration with colleagues in EPAôs 

IRIS Program, EPA has adoptedðto the extent possible and adapted when necessary to meet unique 

TSCA needsðmany of the approaches, procedures, and state-of-the-art technology tools operationalized 

at EPA for conducting systematic review of data and information to be used to support risk evaluations 

under TSCA. 

  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
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2 STATUTORY AND REGULATORY CONTEXT GUIDI NG 

PROTOCOL DEVELOPMENT  
On June 22, 2016, the ñFrank R. Lautenberg Chemical Safety for the 21st Century Actò was signed into 

law, amending the 1976 Toxics Substances Control Act (TSCA) (15 U.S.C. § 2601 et seq., 2016). 

TSCA, administered by EPAôs Office of Pollution Prevention and Toxics (OPPT), required EPA to 

initiate risk evaluations for 10 chemical substances drawn from the 2014 update of the TSCA Work Plan 

for Chemical Assessments (U.S. EPA, 2014b), in 2016. Thereafter, TSCA imposes additional statutory 

requirements to ensure that risk evaluations and potential risk management rules continue on a rolling 

basis as the risk evaluations are completed. After the first 10 chemical substances, EPA must designate 

substances as high-priority for risk evaluation before initiating risk evaluations on those substances. 

Additionally, manufacturers can request that EPA evaluate a chemical substance, subject to the payment 

of fees pursuant to TSCA section 26(b). If granted by EPA, these MRREs are treated similarly to high-

priority designated substances with regards to applying systematic review approaches, and any minor 

differences are detailed in this protocol or the examples in the appendices for the next 20 high-priority 

substances and manufacturer-requested risk evaluations.  

 

Under TSCA section 6(b)(4)(A), OPPT ñconduct[s] risk evaluationsé to determine whether a chemical 

substance presents an unreasonable risk of injury to health or the environment, without consideration of 

costs or other nonrisk factors, including an unreasonable risk to a potentially exposed or susceptible 

subpopulation [(PESS)] identified as relevant to the risk evaluation by the Administrator, under the 

conditions of use.ò 1 

 

TSCA section 6(b)(4)(F) also identifies the minimum components EPA must include in all chemical risk 

evaluations: (1) ñintegrate and assess available information on hazards and exposures for the conditions 

of use of the chemical substance, including information that is relevant to specific risks of injury to 

health or the environment and information on potentially exposed or susceptible subpopulations 

identified as relevant by the Administrator;ò (2) ñdescribe whether aggregate or sentinel exposures to a 

chemical substance under the conditions of use were considered, and the basis for that consideration;ò 

(3) ñnot consider costs or other nonrisk factors;ò (4) ñtake into account, where relevant, the likely 

duration, intensity, frequency, and number of exposures under the conditions of use of the chemical 

substance;ò and (4) ñdescribe the weight of the scientific evidence for the identified hazard and 

exposure.ò The statute provides that the scope of the risk evaluation must be published no later than 6 

months after the initiation of the risk evaluation (TSCA section 6(b)(4)(D)).  

 

Moreover, the statute requires that EPA adhere to specific provisions regarding Scientific Standards, 

Weight of the Scientific Evidence, and Reasonably Available Information as articulated in TSCA 

sections 26 (h), (i), and (k), respectively. These provisions are applicable to TSCA risk evaluations and 

state 

ñ(h) SCIENTIFIC STANDARDS.ðIn carrying out sections 4, 5, and 6, to the extent that the 

Administrator makes a decision based on science, the Administrator shall use scientific 

information, technical procedures, measures, methods, protocols, methodologies, or 

models, employed in a manner consistent with the best available science, and shall 

consider as applicableð 

 
1 TSCA section 3(12) states that ñthe term ópotentially exposed or susceptible subpopulationô [PESS] means a group of 

individuals within the general population identified by the Administrator who, due to either greater susceptibility or greater 

exposure, may be at greater risk than the general population of adverse health effects from exposure to a chemical substance 

or mixture, such as infants, children, pregnant women, workers, or the elderly.ò 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4198264
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(1) the extent to which the scientific information, technical procedures, measures, 

methods, protocols, methodologies, or models employed to generate the information are 

reasonable for and consistent with the intended use of the information; 

(2) the extent to which the information is relevant for the Administratorôs use in making 

a decision about a chemical substance or mixture; 

(3) the degree of clarity and completeness with which the data, assumptions, methods, 

quality assurance, and analyses employed to generate the information are documented; 

(4) the extent to which the variability and uncertainty in the information, or in the 

procedures, measures, methods, protocols, methodologies, or models, are evaluated and 

characterized; and 

(5) the extent of independent verification or peer review of the information or of the 

procedures, measures, methods, protocols, methodologies, or models. 

(i) WEIGHT OF SCIENTIFIC EVIDENCE.ðThe Administrator shall make decisions under 

sections 4, 5, and 6 based on the weight of the scientific evidence. 

é 

(k) REASONABLY AVAILABLE INFORMATION 

In carrying out sections 2603, 2604, and 2605 of this title, the Administrator shall take into 

consideration information relating to a chemical substance or mixture, including hazard and 

exposure information, under the conditions of use, that is reasonably available to 

the Administrator.ò 

In the final rule, Procedures for Chemical Risk Evaluation Under the Amended Toxic Substances 

Control Act (hereafter Risk Evaluation Rule), 82 Fed. Reg. 33726 (July 20, 2017), EPA defined best 

available science as ñscience that is reliable and unbiased. Use of best available science involves the use 

of supporting studies conducted in accordance with sound and objective science practices, including, 

when available, peer-reviewed science and supporting studies and data collected by accepted methods or 

best available methods (if the reliability of the method and the nature of the decision justifies use of the 

data . . . .ò (40 CFR 702.33). Also, TSCA risk evaluations are required to rely on the weight of the 

scientific evidence [15 U.S.C. § 2625(i)] that is defined in the Risk Evaluation Rule as ña systematic 

review method, applied in a manner suited to the nature of the evidence or decision, that uses a pre-

established protocol to comprehensively, objectively, transparently, and consistently, identify and 

evaluate each stream of evidence, including strengths, limitations, and relevance of each study and to 

integrate evidence as necessary and appropriate based upon strengths, limitations, and relevance.ò (40 

CFR 702.33). EPA believes that integrating systematic review methods into the TSCA risk evaluations 

is critical to meet the scientific standards as described in TSCA.  

 

The current protocol updates, supplants, and significantly expands upon the procedures outlined in 

EPAôs Application of Systematic Review in TSCA Risk Evaluations (U.S. EPA, 2018a) and other 

associated materials published for the first 10 risk evaluations. These updates include developments that 

respond to scientific peer review and public comments.  

 

In February 2020, the National Academies of Sciences, Engineering, and Medicine (NASEM) began 

their review of EPAôs systematic review process with a series of workshops and provided their final 

report in 2021 (NASEM, 2021b). These important NASEM recommendations were implemented in the 

development of this draft protocol (see response to comments in Table_Apx A-1). During the scientific 

peer review of the first 10 risk evaluations, the Science Advisory Committee on Chemicals (SACC) also 

provided peer review comments on existing TSCA systematic review approaches. EPA also received 

public comments on the 2018 Application of Systematic Review in TSCA Risk Evaluations document 

(U.S. EPA, 2018a). EPA received numerous public comments on this 2018 document, including that the 

document was not a protocol. EPA responded to public comments and posted responses at that time. 

https://www.law.cornell.edu/uscode/text/15/2603
https://www.law.cornell.edu/uscode/text/15/2604
https://www.law.cornell.edu/uscode/text/15/2605
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-146731693-823698991&term_occur=999&term_src=
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-1318689506-823698990&term_occur=999&term_src=
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-1074108624-235135103&term_occur=999&term_src=title:15:chapter:53:subchapter:I:section:2625
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-466989530-823698988&term_occur=999&term_src=title:15:chapter:53:subchapter:I:section:2625
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-146731693-823698991&term_occur=999&term_src=title:15:chapter:53:subchapter:I:section:2625
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://www.nationalacademies.org/our-work/review-of-epas-tsca-systematic-review-guidance-document#sectionPastEvents
https://www.nationalacademies.org/our-work/review-of-epas-tsca-systematic-review-guidance-document
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=9347122
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://www.epa.gov/sites/default/files/2018-06/documents/final_response_to_comments_sr_supplemental_files_05-31-18.pdf
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Overarching comments on EPAôs early systematic review process and EPAôs responses are provided in 

Appendix A. Table_Apx A-1 lists the comments received by EPA and Table_Apx A-2 lists major 

updates EPA has implemented in response to the peer review and public comments.  

 

TSCA requires that EPA designate at least 20 chemical substances as a high priority for risk evaluation. 

EPA finalized the designation of 20 chemical substances as a high priority for upcoming risk evaluations 

effective as of December 20, 2019. (High-Priority Substance Designations Under the Toxic Substances 

Control Act and Initiation of Risk Evaluation on High-Priority Substances; Availability, 84 Fed. Reg. 

71924 (Dec. 30, 2019)). The prioritization process includes a risk-based screening process considering 

criteria including: the hazard and exposure potential of the chemical substance; persistence and 

bioaccumulation; PESS; storage near significant sources of drinking water; the conditions of use or 

significant changes in the conditions of use of the chemical substance; and the volume or significant 

changes in the volume of the chemical substance manufactured or processed. (TSCA section 

6(b)(1)(A)). This screening process includes a systematic search and screening of chiefly peer-reviewed 

secondary sources relevant to the TSCA prioritization considerations described in TSCA section 

6(b)(1)(A), and the information is used to inform EPAôs identification of candidate chemicals for 

prioritization and proposed priority designations. Note that this systematic approach used to inform 

priority designations is not a systematic review and does not include data evaluation of the peer-

reviewed sources. The prioritization process does include two opportunities for public comments on, and 

submission of, data identified for use in prioritization. This systematic approach is foundational for 

future scoping exercises, including problem formulation development, which follow high priority 

designation by forming the basis of information supporting the Population, Exposure, Comparator, and 

Outcomes (PECO) as well as Receptors, Exposure, Setting or Scenario, and Outcomes (RESO) 

statements for engineering and exposures of interest (see Figure 2-1).  

  

 
Figure 2-1. Overview of the TSCA Prioritization, Scoping, and Risk Evaluation Process with 

Parallel Systematic Review Steps Identified 

 

Scoping is required under TSCA and the systematic review effort is an important part of the analytical 

framework for the TSCA risk evaluations. It is during scoping that EPA develops conceptual models and 

analysis plans for each risk evaluation, as required by EPAôs final Risk Evaluation Rule (40 CFR Part 

702). Under EPAôs risk evaluation guidance, the conceptual model and the analysis plan are the 

outcomes of conducting problem formulation (U.S. EPA, 2019, 2014a, 1998a). The TSCA scopes 

include these conceptual model(s) that illustrate the exposure pathways, receptor populations, including 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/chemical-substances-undergoing-prioritization-high
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/prioritizing-existing-chemicals-risk-evaluation
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/chemicals-undergoing-risk-evaluation-under-tsca
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6311528
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2520260
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=42805
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PESS, and effects that EPA expects to consider for the conditions of use in the scope of the risk 

evaluation. Scoping is the first stage of the TSCA risk evaluation process and is intended to convey 

EPAôs expectations regarding the overall scope of the risk evaluation (e.g., level of detail and approach 

for the risk evaluation). This planning effort is critical to developing clear objectives and assessment 

questions to support quantitative risk analyses, and to defining the steps that EPA expects to take to 

conduct the different components of the risk evaluation including the searching and screening strategies 

for systematic review. These efforts are critical to development and refinement of PECO for screening 

of reasonably available information. The analysis plan of the TSCA scope presents the proposed 

approach for the risk evaluation. Scoping helps shape the systematic review approaches and/or methods 

that are used to identify, evaluate, analyze, and integrate evidence. Thus, scoping under TSCA has 

essentially the same function as problem formulation outlined in the Agencyôs risk assessment 

guidelines, such that EPA expects the scope for a TSCA risk evaluation to generally align with the 

components of a problem formulation in other EPA risk assessment guidance (U.S. EPA, 2019, 2014a, 

1998a). 

 

With this context in mind, the chemical-specific systematic review activities supporting TSCA existing 

chemical risk evaluations are guided by the corresponding scoping activities, as documented in TSCA 

scope documents. The scoping document for each chemical includes the initial search strategy and 

screening criteria and specific products from these efforts, including li terature trees and evidence tables 

for each discipline. This approach for development of literature trees and evidence maps was adapted 

from innovations developed by the IRIS Program for human health hazard (U.S. EPA, 2020) and applied 

across all disciplines and data streams assessed in TSCA risk evaluations. The application of systematic 

review principles is generally expected to be consistent across risk evaluations, as outlined in this 

generic protocol, with customized criteria and approaches applied, as necessary, to meet the assessment 

needs of individual risk evaluations as noted in chemical specific appendices.  

 

EPA acknowledges significant collaboration and coordination with the IRIS Program to inform the 

TSCA systematic review process especially for hazard evaluation and is considering the recent NASEM 

report on the IRIS Handbook (U.S. EPA, 2020). OPPT will be working closely with IRIS on 

incorporating key recommendations into revisions of its protocol as appropriate to assure inter-

operability and facilitate incorporation of ongoing systematic review efforts by ORD into TSCA 

evaluations (e.g., phthalates and formaldhyde systematic review products). 

  

The evidence maps obtained from these exercises also serve other purposes by identifying obvious data 

gaps in the reasonable available information. These systematic review screening efforts and identified 

data gaps can inform EPAôs assessment of the criticality of data needs and inform data collection efforts 

under other TSCA authorities, including test orders and test rules. 

 

This protocol also applies to systematic review efforts for supplemental evaluations for asbestos fibers 

(Appendix C and Appendix H) and 1,4-dioxane (Appendix H) with specifics described in chemical 

specific appendices.  

 

  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6311528
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2520260
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=42805
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=7006986
https://www.nap.edu/catalog/26289/review-of-us-epas-ord-staff-handbook-for-developing-iris-assessments
https://www.nap.edu/catalog/26289/review-of-us-epas-ord-staff-handbook-for-developing-iris-assessments
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=7006986
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3 OBJECTIVE S AND AIMS OF THE SYSTEMATIC REVIEW  

This systematic review protocol describes the process and methods that EPA is using to identify, 

evaluate, and integrate the exposure and hazard evidence for TSCA risk evaluations. The aims of the 

systematic literature review are to 

¶ Conduct literature searches to identify relevant information in key disciplines, including 

information supporting all discipline-specific topic areas (see Table 3-1). 

¶ Screen studies according to discipline-specific screening criteria to identify those pertinent to 

understanding the potential exposure and hazards of the chemical substance (Appendix H). 

¶ Produce literature inventory trees and evidence tables to summarize the extent and nature of the 

evidence that meets the screening criteria for each discipline. 

¶ Evaluate the quality of the studies for each key discipline using the method and criteria described 

in Section 5 and Appendix K through Appendix T. 

¶ Extract information from studies containing relevant data/information for the risk evaluation. 

¶ Integrate the identified exposure and hazard information using the methods described in Section 

7. Integration includes a characterization of the strengths, limitations, and relevance of the 

available data within and across data/information types, as necessary and appropriate. 

Section 1 through Section 6 outlined in this protocol provide details on the identification, evaluation and 

extraction of information attained via systematic review processes. Section 7 describes the integration of 

evidence obtained both within and outside of a formal systematic review process to support a Weight of 

the Scientific Evidence analysis.  

 

Figure 3-1 illustrates the steps leading from data gathering to risk characterization and which of these 

steps are covered formally within EPAôs systematic review approach.  

 

Table 3-1. Data/Information Needs across All Disciplines 

Disciplines 
Discipline-Specific 

Topic Areas 
Data/Information Needs 

Physical and 

chemical 

properties 

Physical and chemical 

properties 

Collection of physical and chemical properties of the 

substance being evaluated to inform the fate, exposure, 

and hazard assessments of the risk evaluation 

Environmental 

fate and 

transport 

Environmental fate and 

transport 

Environmental mobility 

Environmental degradation 

Bioaccumulation and environmental persistence 

Wastewater removal processes 

Engineering Occupational exposure 

and environmental release 

Conditions of use, lifecycle, and process-related 

information 

Facility production parameters 

Exposure routes 

Occupational exposure data 

Occupational exposure controls 

Environmental releases data 

Environmental release/emission controls 
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Disciplines 
Discipline-Specific 

Topic Areas 
Data/Information Needs 

Exposure Environmental, general 

population, consumer 

exposure 

Lifecycle information to inform environmental 

(ecological), general population and consumer 

exposures 

Media concentrations in the environment 

Biomonitoring data 

Information to identify potentially exposed or 

susceptible subpopulations 

Environmental 

hazard 

Environmental hazard Information about environmental hazards associated 

with acute and chronic toxic effects on aquatic and 

terrestrial species 

Human health 

hazard 

Human health hazard Information about health hazards including critical 

health effects and corresponding points of departure 

associated with exposure via all routes, durations, 

sources, and pathways 

Characterization of hazard for general population and 

potentially exposed or susceptible subpopulations 

Toxicokinetics 

Mode(s) of action (MOA) 

Information to identify PESS 

 

 
 

Figure 3-1. Overview of the TSCA Risk Evaluation Process with Identified Systematic Review 

Steps 
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The following steps fall within the TSCA Systematic Review Process: 

1. Literature Searching and Screening Search for and Selection of Studies for Inclusion (Section 4)  

2. Data Evaluation and Risk of Bias of Individual Studies (Section 5)  

3. Data Extraction for Inclusion of Individual Studies (Section 6)  

4. Evidence Integration of Systematically Reviewed Quality Studies (Section 7)  

  

Steps that fall outside of the TSCA Systematic Review Process, but may include systematically 

reviewed information, include the following:  

5. Data Gap Filling from sources outside of the Systematic Review process 

6. Evidence Integration of information that may have been reviewed using systematic review 

methods (e.g., incorporation of evidence from read-across and modeling; Section 7) 

7. Weight of the Scientific Evidence Analysis (i.e., consideration of information from Evidence 

Integration)  

8. Weight of the Scientific Evidence Conclusion (i.e., conclusions, uncertainty)  

9. Integration of Exposure and Hazard Information for Risk Characterization  
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4 LITERATURE SEARCH AND SCREENING STRATEGIES  

EPA conducts a comprehensive search for reasonably available information to support the TSCA risk 

evaluations. This search includes the following general categories of sources: 

1. Databases containing publicly available, peer-reviewed literature (e.g., PubMed, Web of Science, 

ProQuest; hereafter ñpeer-reviewed literatureò). 

2. Gray li terature, which is defined as the broad category of data/information sources not found in 

standard, peer-reviewed literature databases. Gray literature includes data/information sources 

such as white papers, conference proceedings, technical reports, reference books, dissertations, 

information on various stakeholder websites and various databases. 

3. Relevant data and information submitted under TSCA sections 4, 5, 6, 8(d), and 8(e), as well as 

for your information (FYI) submissions (a subset of gray literature).  

4. Data/information sources generated from backward searches of existing documents containing 

data/information likely to be relevant to the risk evaluations.  

5. Public comments that EPA receives during the risk evaluation process that include references or 

published or unpublished data proposed for consideration during risk evaluation. 

EPA also leverages the data and information sources that are collected in preliminary searches and 

found in the documents supporting high-priority substance designations. Once EPA conducts searches of 

these sources, EPA assesses the data for relevancy to the risk evaluations using title/abstract and full-text 

screening steps, as appropriate. Screening criteria for hazard and exposure studies are described as 

PECO statements because they describe criteria specific to study details of Population, Exposure, 

Comparator, and Outcome. Similarly, environmental fate studies are screened according Processes, 

Exposure, Setting or Scenario, and Outcomes (PESO) statements and engineering studies are screened 

according to Receptors, Exposure, Setting or Scenario, and Outcomes (RESO) statements. 

 

Gray literature requires pre-screening steps using a decision tree to determine whether a source should 

be screened. This decision tree is described in Figure 4-3 and Section 4.3.2 describes the decision logic. 

Once a gray literature source has gone through this decision tree and determined to be relevant for the 

risk evaluation, it advances to full-text screening.  

 

The subsequent sections describe the literature search and screening strategies for the categories of 

sources listed above as well as additional steps as needed. 

4.1 Software Used in Searching/Screening Workflow 
Several specialized software applications are used to streamline the literature search, filtering search 

results, study screening (both at the title and abstract and full text levels), and data visualization steps of 

the TSCA systematic review process. An overview of these applications and their role in the systematic 

review of literature is illustrated in Figure 4-1. The HERO application is an EPA product that manages 

project references and has deduplication and tagging features. SWIFT-Review and SWIFT-Active 

Screener are Sciome products which leverage novel technologies such as text-mining and machine 

learning. SWIFT-Review applies filters based on key words and Medical Subject Heading (MeSH) 

terms/fields to titles, abstracts, and keywords in peer-reviewed publications to predict relevance to a 

TSCA discipline or discipline-specific evidence stream. SWIFT-Review can also be used to predict the 

relevance of new studies based on the keywords found in their titles and abstracts corresponding to 

keywords in a set of a priori identified relevant studies to the topic (i.e., discipline) of interest. SWIFT-

Active screener uses machine learning and keywords in titles and abstracts to predict the relevance of 

unscreened literature in a pool based on manual screening results of studies in this same initial pool. 

DistillerSR is an Evidence Partners product which manages screening decisions and is used at Title and 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/chemicals-undergoing-risk-evaluation-under-tsca
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Abstract (TIAB) screening when a pool of literature is too small to use SWIFT-Active screener as well 

as full  text screening. Data visualizations of the screening results are displayed using Tableau software 

and EPAôs HAWC features. The details of how these software applications are used in the TSCA 

systematic review process and differences across disciplines are provided in Sections 4.2 and 4.6. 

 

 
 

Figure 4-1. Workflow and Software Used in Searching and Screening 

4.2 Searching, Categorizing/Filteri ng, and Screening Strategy for Peer-

Reviewed Literature 
EPA broadly searches and screens the peer-reviewed literature to capture data and/or information that 

may be relevant to the risk evaluation based on the general data/information needs described in Table 

3-1. The chemical-specific search and screening process involves the following general steps: 

¶ Step 1 ï Search databases that house peer-reviewed literature for potentially relevant studies 

across all disciplines for a given chemical using search strings based on chemical name, 

synonyms and identifiers. 

¶ Step 2 ï Categorize/filter references into separate disciplines using key word filters available in 

the software SWIFT-Review.  

¶ Step 3 ï Screen titles and abstracts of filtered studies according to relevance criteria (i.e., PECO, 

RESO, or PESO statements) using the SWIFT-Active Screener or DistillerSR according to a 

priori  developed relevance criteria. 

¶ Step 4 ï Screen the studies which passed title and abstract screening at the full-text level using 

DistillerSR. 

These steps are outlined in Figure 4-2 and described in detail in the sections below.  
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Title/abstract screen for relevance 

Criteria: PECO, RESO or PESO statements

Software: SWIFT Active Screener or DistillerSR

Supplemental 

studies 

considered in 

Hazard ID and 

weight of the 

scientific 

evidence and not 

in dose response

Forward to Data Evaluation

Included 

(criteria-relevant) studies

Excluded studies tagged 

(can be re-considered 

if needed)

Off-topic studies excluded

from further consideration

Unified search for all disciplines 

(multiple databases)

1

Categorize into separate disciplines 

Software: SWIFT Review

Full text screen for relevance 

Criteria: PECO, RESO or PESO statements 

Software:DistillerSR

Tagging:Data types, supplemental info

 
Figure 4-2. Workflow for Searching and Screening Peer-Reviewed Literature 

 

EPA may perform additional supplemental searches for targeted information (e.g., exposure parameters 

used in exposure models and applicable to multiple chemicals) that may differ in some of the above 

steps. These supplemental searches are generally performed simultaneously with chemical-specific 

searches.  

 Chemical-Specific Initial Searching of Databases for Peer-Reviewed Literature 

Database searching is performed by an information specialist. The chemical-specific li terature searches 

focus only on the chemical name (including synonyms and trade names) with no additional search 

limits. Using this approach and searching multiple databases, the search is designed to be 

comprehensive, using validated chemical descriptors to generate a wide capture of information and yield 

information for all disciplines (i.e., physical and chemical properties, fate, engineering, exposure, 

environmental hazard, and human health hazard). Full details of the search strategies are presented in 

Appendix B. Chemical descriptors used for the 2019 high priority substances and MRREs are described 

in Appendix C. Using this strategy, EPA searches the following databases:  

¶ Agricola 

¶ Current Contents Connect 

¶ Dissertation & Theses 

¶ ProQuest 

¶ PubMed 

¶ Scopus 

¶ Toxline ï PubMed subset and ProQuest subset 

¶ Web of Science 

It should be noted that these sources reflect resource changes that have taken place since initial searches 

for many of the chemicals in Appendix C. Previous search strategies used Toxline, which has since been 

https://www.proquest.com/agricola
https://apps.webofknowledge.com/
https://www.proquest.com/
https://www.proquest.com/
https://pubmed.ncbi.nlm.nih.gov/
https://www.scopus.com/
https://pubmed.ncbi.nlm.nih.gov/
https://www.proquest.com/
https://apps.webofknowledge.com/
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deactivated. References that were stored in the Toxline subsection of ToxNet were divided and 

redistributed to the ProQuest and PubMed databases. EPA now acquires Toxline references by searching 

the ProQuest and PubMed subsections. Additionally, Science Direct is no longer searched, but its 

content is covered by Elsevierôs larger and more comprehensive literature database, Scopus. Further, the 

ECOTOX database has been incorporated into gray literature searching and is not searched for peer-

reviewed literature. 

 

Results of the search are stored in EPAôs HERO database with each citation being assigned a HERO 

reference identification number (referred to as HERO ID hereafter). HERO is an evergreen EPA 

database that hosts scientific studies and other references that are considered during a risk evaluation. 

Projects in HERO can be made private or public, allowing EPA to provide both a transparent and 

interactive platform for evaluation stakeholders to view progress. 

 

The chemical-specific literature searches are updated periodically and targeted to identify studies that 

have been published since the finalization of the initial literature search. Unique references that are new 

to a chemical project are integrated into the systematic review workflow. EPA maintains literature trees 

and evidence maps for each chemical and discipline that are evergreen so that the public can access up-

to-date versions of these visualizations. Additional information on these visualizations is available in 

Section 4.7 and links to the literature trees and evidence maps for all 2019 high priority substances and 

MRREs are presented in Appendix I.2  

 Supplemental Literature Searching to Fill Data Gaps 

In addition to the initial chemical-specific literature search, EPA conducts supplemental literature 

searches to resolve data gaps that are discovered during screening (e.g., Conditions of use or other non 

chemical-specific information topics that may inform exposure or hazard-related susceptibility). Once 

the extent of a data gap is determined, a targeted literature search is performed following current 

protocol guidelines. Unique references that were not captured in the initial search are integrated into the 

systematic review workflow. 

 

Supplemental searches that consist solely of new chemical-specific keywords (e.g., chemical synonyms) 

are combined with the initial search for all subsequent updates. Supplemental searches that target a 

broader topic (e.g., chemical isomers, consumer uses, exposure parameters) remain separate, but are 

updated on the same schedule as the primary search. One or more of these same databases used for the 

chemical-specific searches may be used for supplemental searches. 

 Deduplication of Peer-Reviewed Literat ure Search Results  

The search results from each of the above databases are imported into EPAôs HERO database and 

automatically deduplicated. The deduplication process includes comparisons of 

¶ journal, volume, issue, and page number combination against references already in HERO; 

¶ title, publication year, and first author against references already in HERO; title comparisons 

ignore punctuation and case; and 

¶ digital object identifier (DOIs), PubMed IDs (PMIDs), or Web of Science IDs (WoSIDs). 

A new HERO ID is assigned to each reference determined to be unique following these comparisons. If 

a reference matches an existing HERO entry, HERO tags the existing reference and does not create a 

duplicate entry.  

 
2 Links are also available in the scope documents for the 2019 starts and MRREs. 

 

https://hero.epa.gov/hero/
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/chemicals-undergoing-risk-evaluation-under-tsca
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When importing large numbers of citations from the literature searches into HERO, duplicate references 

may enter the systematic review workflow when a source database has not provided sufficient 

identifying information for a given reference, thus making it appear unique. This is generally attributed 

to differences in indexing practices between source databases, and information that may have changed 

over time (e.g., journal name, DOI link has changed). When HERO cannot determine that a reference 

already exists within the database, it defaults to creating a new reference. Thus, additional duplicates 

may be identified during screening or full -text PDF acquisition steps. At this point, duplicates are 

manually resolved by redirectionða process in which a group of duplicate references are consolidated, 

or redirected, to a single HERO ID. The single resulting HERO ID retains all values (e.g., reference 

information, tag assignments) of each duplicate. This ensures that although a referenceôs HERO ID may 

change during its life cycle, no information about the reference is lost. 

 General Approach for Filtering Search Results of Peer-Reviewed Literature  

After deduplication in HERO and prior to title/abstract screening, EPA uses SWIFT-Review to 

categorize the peer-reviewed literature search results into the various discipline specific data streams. 

SWIFT-Review is a text-mining and machine learning software tool that can be used for topic 

modeling,3 categorization, and prioritization of search results as well as visualization of patterns in 

literature search results (Howard et al., 2016). It is freely available to the public and used by academia 

and many government and non-government organizations to support systematic reviews.  

 

Use of SWIFT-Review allows EPA to reduce the screening burden by quickly identifying references 

most relevant to a particular discipline according to topic-specific key terms using priority-ranking 

algorithms. 

4.2.4.1 Built -in Filtering Strategies in SWIFT -Review for the Physical and Chemical 

Properties, Environmental Fate, and Hazard Disciplines 

As described by Howard et al. (2016), SWIFT-Review4 uses the Apache Lucene open-source software 

to provide a search engine and query language that can be used to interactively explore and filter 

references using both custom and built-in searches.  

 

EPA relies on the built-in search strategies available in SWIFT-Review to tag potentially relevant 

references for the physical and chemical properties, fate, environmental hazard and human health hazard 

disciplines.  

 

The software identifies relevant references by automatically scanning for search terms characteristic of 

each of these disciplines in the title, abstract, and Medical Subject Heading (MeSH) fields of each 

reference. The search strings for each of these disciplines were developed by EPAôs Office of Research 

and Development (ORD) in collaboration with SWIFT-Review developer, Sciome. The specific 

physical and chemical property and environmental fate parameter terms are provided in Appendix G. 

The environmental and human health hazard search strings are provided online.  

 

Only references that include one or more of the search terms in the title, abstract, keyword, or MeSH 

fields advance to title and abstract screening. References not tagged to these three disciplines using the 

SWIFT-Review strategies are not screened at the title/abstract stage. 

 
3 According to Howard et al. (2016), topic modeling is ña statistical method used to automatically cluster related documents 

in a collection of unlabeled texts and to discover computationally derived themes common among those documents.ò 
4 See SWIFT-Review Search Strategies ï As noted on the website, SWIFT-Review includes detailed search strings to 

ñautomatically tag documents in various categories of interest to environmental health researchers.ò EPA uses these specific 

search strings to tag the disciplines physical and chemical properties, fate endpoints, and human health.  

https://www.sciome.com/swift-review/
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4149688
http://lucene.apache.org/
https://www.sciome.com/swift-review/searchstrategies/
https://www.sciome.com/swift-review/searchstrategies/
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4.2.4.2 EPA-Generated Filtering Strat egies Using SWIFT-Review for the Exposure 

and Engineering Disciplines 

EPA also uses SWIFT-Review to tag potentially relevant references for the engineering and exposure 

disciplines. However, EPA developed the exposure and engineering categorization processes rather than 

using pre-established strategies (as was done for physical and chemical and fate properties and human 

health disciplines). EPA tailored the engineering and exposure strategies to meet the specific 

requirements of the TSCA risk evaluations instead of relying on the strings available in SWIFT-Review.  

 

As described by Howard (2016), SWIFT-Review has a machine learning model that can be used to 

priority rank relevant studies in focused areas. EPA used this model to identify on-topic5 and off-topic6 

engineering and exposure references from the broad search results of the peer-reviewed literature 

conducted for chemical substances undergoing risk evaluation. This process involved training the 

machine to recognize positive and negative seed references. A positive seed reference contains text in 

the title and abstract associated with potentially relevant information for the discipline of interest (i.e., 

exposure or engineering). In contrast, a negative seed does not contain text in the title and abstract 

corresponding to potentially relevant information for the risk evaluation. Specifically, the identification 

of relevant references relied on an algorithm that considers term frequency and latent Dirichlet 

allocation topic modeling (Howard et al., 2016). A score was then used to evaluate the performance of 

the priority-ranking method.  

 

For the exposure discipline, EPA identified positive seed references from the TSCAôs first 10 chemical 

risk evaluations initiated in 2016. These seeds were manually classified into one of four exposure data 

types: consumer (108 seeds), human biomonitoring (49 seeds), environmental release (288 seeds), and 

dietary (36 seeds). Because these references were used in a previous risk evaluation, the aggregated text 

in the titles and abstracts provide reasonable exposure-relevant positive seed references for future TSCA 

risk evaluations. Therefore, a total of 474 negative seeds were chosen from a pool of literature for the 

2019 starts that did not include any broad exposure keywords in SWIFT-Review. Examples of subjects 

identified in these off-topic studies include analytical/organic synthesis/electrochemistry methodology 

development; structure analysis (experimental or theoretical) of metallic-organic frameworks/disorder 

carbon networks; and bioremediation studies.  

 

The positive and negative seeds were used to generate the statistical classification model in SWIFT-

Review. Each reference was assigned a classification score based on the model. Any reference with a 

score above a given threshold value7 was prioritized for further review for the exposure discipline. After 

developing the classification (i.e., reference prioritization) model, EPA performed a validation step 

showing that misclassification of references using the model was relatively minor.  

 

For the engineering discipline, EPA assumed that the citations used in the final risk evaluations would 

be reasonable as positive seeds (similar to the exposure discipline) and identified 50 positive seed 

references from a representative subset of peer-reviewed engineering references for a subset of TSCA 

chemicals from 2016. These seeds were manually classified into one of three engineering data types: 

general facility estimate, occupational exposure, and environmental release (or a combination of the 

three). To choose the negative seeds, reviewers manually examined titles and abstracts in SWIFT-

 
5 On-topic references are those that may contain data and/or information relevant to the risk evaluation. 
6 Off-topic references are those that do not appear to contain data and/or information relevant to the risk evaluation. 
7 Threshold was defined as (min[positive seed score]) ī 2Ĭstd(positive seed score) and a value of 0.62 was used. 

 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4149688
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Review and selected those not relevant to the engineering discipline. EPA used an equal number of 

negative seeds (50) to provide an unbiased training set for SWIFT-Review.  

For engineering, a total of five validation runs were performed. Apart from one data set (1,4-dioxane), 

all ñintegratedò peer-reviewed references score above the 80th percentile value of the respective dataset 

discipline showed that the positive seeds captured occupational exposure. The 1,4-dioxane dataset was 

found to be a poor test example because the only integrated, peer-reviewed sources were two journal 

articles that contain process description specific to dioxane conditions of use. These two articles did not 

receive high scores in SWIFT-Review and would not serve as good seeds, as seeds should cover data 

elements that are chemical-agnostic. For engineering, peer-reviewed literature typically offers little 

information related to general facility estimate and environmental release; these data would generally be 

identified in gray literature and screened manually without being processed in SWIFT-Review.  

 

For any chemical being evaluated, titles and abstracts from the search results of peer-reviewed literature 

that most closely resemble the positive seed references rank higher and move forward in title and 

abstract screening process. For exposure, the criterion used was a threshold of 60th percentile, and for 

engineering, the criterion was that references needed to score above the 80th percentile threshold value.8 

Any titles and abstracts that resemble the negative seed references rank lower and do not move to title 

and abstract screening process. Refer to Appendix G for additional details on the process used to 

develop the strategies used to filter peer-reviewed exposure and engineering literature including 

chemicals used to build the machine learning models, results of classification for the chosen seeds and 

performance of the models. 

 Screening of Search Results 

After categorization using SWIFT-Review, EPA screens the titles and abstracts using pre-determined 

criteria to determine whether to include or exclude the reference for further (full-text) screening. These 

criteria differ by discipline (and may differ by chemical). EPA uses Population, Exposure, Comparator, 

Outcome (PECO) statements for the exposure and human health/environmental hazard disciplines; 

Processes, Exposure, Setting or Scenario, and Outcomes (PESO) statements for environmental fate 

properties; and Receptors, Exposure, Setting or Scenario, and Outcomes (RESO) statements for the 

engineering discipline. Screening at the title/abstract level is meant to decrease screening burden 

because reviewing titles and abstracts takes less time than screening full texts and many references can 

be determined to be off-topic at this stage. The ability to exclude irrelevant studies at the title and 

abstract level also reduces the cost of purchasing the full reference texts (i.e., PDF). 

 

If a reference is determined to be on-topic during the title/abstract screening step, EPA obtains PDFs of 

the studies, loads them into the HERO database and the references advance to full text screening. Some 

disciplines such as exposure and hazard also tag some title/abstract screening results as ñunclearò if the 

screening result is not certain. EPA retrieves PDFs for these ñunclearò studies and then screens the full 

texts. Although EPA may use the same criteria statements at full-text screening, the criteria may be 

revised as needed based on the screenersô experiences during title/abstract screening. Appendix H 

presents criteria statements used for the respective disciplines for the chemicals started in 2019, the 

MRREs, evaluation of Asbestos Part 2 (supplemental evaluation including legacy uses and associated 

disposal), and 1,4-dioxane supplement. These PESO/RESO statements may be updated in future 

iterations to better incorporate information relevant for special considerations (e.g., PESS, 

 
8 The o-dichlorobenzene (o-DCB), triphenyl phosphate (TPP), and phthalic anhydride literature pools were used as pilots for 

SWIFT Review reference prioritization and title and abstract screening. These pilots used a 50th percentile (median) score as 

the threshold value. Results from these pilots showed that this value was overly conservative and included too many off-topic 

references. Therefore, this threshold value was updated to the 80th percentile for subsequent chemicals.  
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environmental justice). 

 

The screening process is similar for both the title/abstract and full-text screening phases. Both start with 

a calibration phase during which a select number of references are screened by all assessors.9 The 

screeners then meet to discuss differences in their screening decisions and identify where clarification or 

refinement of the screening criteria or chemical-specific supplemental material tags might be needed. 

During this phase, EPA may also develop detailed guidance to assist assessors in the screening process.  

 

After calibration, screeners are assigned a batch of references to review. Each reference is screened by 

two independent screeners to ensure a more robust result. If the two screenersô responses differ, they 

may work together to resolve the conflict. If they cannot reach consensus or if they encounter situations 

that may be common to multiple screeners, they may consult discipline-specific experts or the full 

screening team. Some disciplines (e.g., engineering) may instead use a third independent reviewer to 

resolve conflicts. 

 

EPA uses the specialized web-based software programs DistillerSR10 and SWIFT-Active-Screener,11 12 

to assist with the screening process. Using these tools, EPA develops electronic forms with questions 

based on the PECO and other criteria statements. The tools are important to assist with the workflow 

when assessors need to screen thousands of citations. These tools also ensure transparency in the process 

by tracking the individuals who screened each study and their screening decisions. DistillerSR and 

SWIFT Active-Screener also track disagreements in screening decisions among the two screeners of a 

reference so that they can more easily resolve any disagreements.  

 

EPA may use either SWIFT Active-Screener or DistillerSR to do the initial title/abstract screening. A 

chemical with a large number of references is screened using SWIFT Active-Screener in order to take 

advantage of the machine learning aspects of this software that reduce the amount of manual screening 

required. As the screening proceeds, the machine-learning algorithm in SWIFT Active-Screener 

automatically computes which of the remaining unscreened documents are most likely to be relevant.13 

The algorithm is constantly updating as the screener makes decisions about including or excluding 

references and thus it is able to reasonably predict whether to include or exclude a reference. SWIFT 

Active-Screener also has a statistical model that estimates the number of relevant articles remaining in 

the pool of references that are waiting to be screened. EPA screens 95 percent of the references 

predicted by the algorithm to be relevant for the discipline and chemical being screened.  

Although several disciplines (e.g., exposure and engineering) used SWIFT Active-Screener exclusively 

to do the initial screen of titles and abstracts of the 2019 high priority substances and MRREs, the 

 
9 For hazard, all 2019 high priority substance title and abstract projects included a calibration step, except for o- and p-

dichlorobenzene; these two chemicals were screened together in one project for a pilot screening. 
10 As noted on the DistillerSR web page, this systematic review software ñautomates the management of literature collection, 

triage, and assessment using AI and intelligent workflows...to produce transparent, audit ready, and compliant literature 

reviews.ò EPA uses DistillerSR to manage the workflow related to screening and evaluating references; the literature search 

is conducted external to DistillerSR.  
11 SWIFT-Active Screener is another systematic review software that EPA is adopting in the TSCA systematic review 

process. From Sciomeôs SWIFT-Active Screener web page: ñAs screening proceeds, reviewers include or exclude articles 

while an underlying statistical model in SWIFT-Active Screener automatically computes which of the remaining unscreened 

documents are most likely to be relevant. This óActive Learningô model is continuously updated during screening, improving 

its performance with each reference reviewed. Meanwhile, a separate statistical model estimates the number of relevant 

articles remaining in the unscreened document list.ò  
12 SWIFT is an acronym for ñSciome Workbench for Interactive Computer-Facilitated Text-mining.ò SWIFT-Active Screener 

uses machine learning approaches to save screenersô time and effort. 
13 Description comes from the SWIFT-Active Screener web page. 

https://www.evidencepartners.com/products/distillersr-systematic-review-software
https://www.sciome.com/swift-activescreener/
https://www.sciome.com/swift-activescreener/
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hazard discipline used DistillerSR for chemicals with smaller pools of literature and SWIFT Active 

Screener for larger datasets (>1,000 references). Appendix F identifies which software tool was used for 

each of these chemicals for the hazard discipline. 

EPA uses two simple screening outcome tags (i.e., relevant or not relevant according to the pre-

established criteria) in SWIFT Active-Screener. Unclear references are treated as relevant in this 

software. Also, for disciplines such as hazard that include supplemental tags (e.g., mechanistic or 

toxicokinetic data) for references that may be reviewed later, these supplemental tags are also initially 

identified as relevant in SWIFT Active-Screener. After conflict resolution between these dichotomous 

(relevant/not-relevant) options is completed in SWIFT Active-Screener, all references are moved to 

DistillerSR. Disciplines that use the supplemental tags then go through a second conflict resolution in 

DistillerSR to complete the title/abstract screening phase. This second conflict resolution phase is 

needed for those references that still show differing results among the clearly ñincludedò citations that 

proceed immediately to full-text screening and those that are ñsupplementalò and kept for possible future 

screening and data evaluation later.  

 

For chemical title and abstract projects screened exclusively in DistillerSR, 100 percent of all references, 

whether included, supplemental or excluded, are screened manually for relevance and conflicts between 

criteria-relevant, excluded, and supplemental references are resolved between the screeners. 

 

During the title and abstract and full-text screening, relevant references are tagged for specific data 

elements and these tags are subsequently used to construct the literature inventory trees. In the case of 

exposure, these tags are also used for tables. Section 4.7 discusses how the tags of on-topic references 

for title and abstract and full-text screening are used to construct the inventory trees and evidence tables. 

 

For engineering, on-topic references are tagged for one or more data elements:  

¶ general facility estimate, 

¶ occupational exposure, and 

¶ environmental release. 

For exposure, the following tags are assigned during screening to identify specific pathways:  

¶ Ambient Air 

¶ Indoor Air 

¶ Surface Water (includes wastewater) 

¶ Groundwater 

¶ Drinking Water 

¶ Sediment 

¶ Biosolids 

¶ Soil 

¶ Aquatic  

¶ Terrestrial 

¶ Field Aquatic Species 

¶ Field Terrestrial Species 

The exposure pathway tags were used to facilitate further consideration of the reference in full-text 

screening but were not used in prioritization.14 

 
14 For the 2019 high priority substances, one more set of tags was applied to each reference based on the exposure pathways. 
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For hazard, EPA screens and tags multiple data types: 

¶ Environmental Hazard ï Ecological Studies 

¶ Human Health Hazard ï Animal Toxicity Studies 

¶ Human Health Hazard ï Epidemiology Studies 

Hazard studies may also be tagged as supplemental for possible later evaluation. Examples of these 

supplemental tags include mechanistic (including genotoxicity) studies, toxicokinetic and physiological 

based pharmacokinetic models, non-English studies, conference abstracts. Supplemental tags used for 

the 2019 high priority substances, MRREs, Asbestos Part 2, and 1,4-dioxane uses are identified in tables 

within Appendix H.  

 

Linking and Tagging Epidemiological Cohort Studies 

In many epidemiological cohort studies, similar tables may be included to show continuity and context 

for tracking of the cohort. After epidemiology studies are screened individually in DistillerSR, peer-

reviewed studies by the same authors are manually assessed to determine whether the same results tables 

are duplicated in multiple publications. If it is found that authors conducted one study and published the 

same results tables in multiple publications, then these studies are linked in DistillerSR. The reference 

with more detailed information is treated as the parent reference and the associated reference or 

references with less detailed information are linked as child references. Each set of linked parent and 

child references is then selected for either independent or non-independent review for data evaluation. 

Independent review is selected if the child reference provides additional results that are not included in 

the parent reference. For independent linked references, each of the linked references is reviewed 

separately but is accompanied by a table indicating the relationship between studies. Non-independent 

review is selected if the child reference does not provide any additional results that are not included in 

the parent reference. A non-independent child reference may provide additional details about methods or 

other aspects of the parent study that are relevant to data quality evaluation. Therefore, each set of non-

independent references undergoes review together. For non-independent linked references, reviewers 

evaluate the parent reference and use information in the linked child reference to support the evaluation.  

4.3 Gray Literature Search and Screening Strategies 
EPA conducts a gray literature search for available information to support the TSCA risk evaluations. 

Gray literature is defined as the broad category of data or information sources not found in the standard, 

peer-reviewed literature databases such as PubMed and Web of Science. It is produced by organizations 

outside of traditional academic publishing channels. Gray literature includes data/information sources 

such as white papers, conference proceedings, technical reports, reference books, dissertations, 

information on various stakeholder websites, and various databases. Given how gray literature is 

curated, results may not include a bibliographic citation or abstract. Therefore, gray literature is 

processed using a decision tree logic described in Section 4.3.2 for potential relevance prior to applying 

a discipline-specific PECO at full -text screening.  

 
Exposure pathways for each chemical were initially denoted as either primary or supplemental based on applicable EPA 

regulatory rulings by route of exposure/exposure pathway. If the chemical is not currently regulated as a hazardous air 

pollutant (HAP) or drinking water contaminant, all pathways are considered ñprimary.ò If it is regulated as a HAP, the 

ambient air pathway is considered ñsupplemental,ò and all other pathways are considered ñprimary.ò Thus, all PECO-relevant 

studies were categorized as follows: 

1. Primary (covers any pathway not currently regulated by EPA) 

2. Supplemental (covers only pathways currently regulated by EPA) 

3. Unclear (pathways are unclear from title/abstract) 

The designation for supplemental studies was later determined as unnecessary and those studies were brought into the data 

evaluation process as described in Section 5.  
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Search terms varied depending on source and based discipline-specific knowledge of the utility of a 

given source to provide potentially relevant information. A summary of sources are provided in are 

provided in Appendix E, Table_Apx E-1, and Table_Apx E-2. A summary of search terms are provided 

in Appendix E, Table_Apx E-4 and Table_Apx E-5.  

 

Databases with physical and chemical property information (see Appendix E.1) are searched earlier than 

the rest of the gray literature because there is a need to identify physical and chemical property 

endpoints early in the evaluation process to inform scoping activities.15 Appendix E.1 also provides the 

list of databases that are regularly searched, a summary of the data and information contained in each, 

and their curation and quality control processes. Gray literature sources are searched for physical and 

chemical property information using the corresponding CAS Registry Number (CASRN) and chemical 

name.  

 

Physical and chemical properties affect several aspects of chemical risk evaluation, including 

determination of expected environmental concentrations for exposure assessments and possible routes of 

exposure for human health assessments. The physical and chemical properties to be identified for the 

risk evaluation are listed in Appendix H.1. 

 

The criteria for determining the potential relevance of documents identified from gray literature sources 

are described in the following sections.  

 Gray Literature Search Strategy for Hazard, Fate, Engineering, and Exposure 

EPA has curated lists of websites and databases since 2017 to target sources of gray literature that may 

yield useful primary and secondary data for each discipline. Although these data sources focus on 

primarily on the fate, engineering and exposure, and hazard disciplines, there may be some information 

on physical and chemical properties as well. Depending on the source, the search terms used to search 

for documents related to each chemical may vary. For example, if a site or database provided the ability 

to search by CAS number, this was used by default. If a chemical name was required for a search, a 

shortened list (when compared to peer-reviewed literature search strings) of chemical synonyms or 

chemical group terms were employed for each chemical search. This revision of search terms is 

necessary because of limitations in the length of search strings supported by gray literature sources 

(typically fewer than 256 characters). For the chemicals listed in Table 1-1, the gray literature search 

strings provided in Table_Apx E-4 in Appendix E were developed by librarians and chemists. In 

addition to recording results by chemical search per databases, EPA also documented whether a 

database yielded ñno resultsò for an individual chemical. 

 Screening of Gray Literature  

To reduce the overall burden of processing gray literature results, EPA employs a screening process to 

determine the potential relevance of gray literature sources. 

Figure 4-3 describes the decision logic used to screen gray literature search results. Screening is done on 

gray literature search results rather than gray literature sources, as sources may yield results that meet 

the decision tree criteria in some cases while also yield some results that do not meet the decision tree 

criteria in other cases.  

 

 
15 For the 2019 starts, the search results from the physical and chemical property databases did not undergo screening under 

the gray literature decision tree (Section 4.3.2).  
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Figure 4-3. Decision Logic Tree Used to Screen Gray Literature Search Results 
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4.3.2.1 Initial Screening of Sources Using Decision Logic Tree 

The purpose of the inclusion/exclusion decision logic tree in Figure 4-3 is to provide a broad, general 

screening technique to determine whether each gray literature source should be included and further 

screened or excluded with no additional screening. The rectangular boxes with the rounded edges in the 

decision tree require analysis and decision by the screener, whereas the boxes with the sharp edges are a 

straightforward work. Literature screening performed via the gray literature decision logic tree is a 

manual process. All  the questions used in the decision process are provided in Table 4-1. 

 

Table 4-1. Decision Logic Tree Overview 

Step Question Considerations 

1. Does the result 

have information 

(quantitative or 

qualitative) related 

to TSCA risk 

evaluations?  

¶ Does it present information (quantitative or qualitative) that is relevant to 

TSCA risk evaluations of a chemical of concern? Discipline-specific 

examples can be found in Section 4.3.2.1.1 below.  
¶ At this stage, a gray literature source may be potentially relevant for one 

discipline but not potentially relevant for another. 

¶ This step does not fully consider the PECO or other criteria statement but 

rather the potential for relevant data. The PECO or other criteria statement is 

considered during the full-text extraction step. 

2.1.1. Is it a secondary 

result (e.g., 

assessment, robust 

summary)? 

¶ Secondary results include assessments with no original data, TSCA 

submission databases, or robust summaries that are analyses of data. 

¶ If the result contains any primary data, it satisfies the primary result criteria 

and should not be categorized as a secondary result. 

2.1.2. Is the result in a 

peer-reviewed/ 

published journal? 

¶ If the study is published in a peer-reviewed journal it should be excluded in 

the gray literature decision tree process and move to the peer-reviewed 

literature process (described previously). In such cases, the decision is to  

ñcheck in peer.ò 

2.2. Is there an 

established 

procedure for data 

collection, 

communication, 

peer review and/or 

reporting? 

¶ Does the result include reference to a sampling methodology, reporting rule, 

or guidance manual that indicates some quality assurance mechanism? If 

there is no indication that the source was peer-reviewed, are there 

standardized or published methods implied, or a protocol referenced? 

¶ Indications of an established procedure for peer review may be given as a 

link, page citation, or description of a peer review process found on the 

resultôs landing page or within the document. 

¶ In some instances, if proof of data collection and reporting procedures are 

noted then this would satisfy this criterion. The aim is for this to be a soft 

check and to provide assurance that the data adheres to some type of protocol 

and/or peer review to provide confidence on how data was collected. 

¶ This step is to establish whether the source has been subject to any 

established procedures for data collection, communication, reporting, and/or 

peer review. In this step, the reviewer should not evaluate the data quality of 

the result; the evaluation of the methodology occurs downstream in the data 

evaluation steps (see Section 5). 

2.2.1. Has the result been 

produced by a U.S. 

government/state 

source? 

¶ Results produced by U.S. government sources that may or may not have 

established procedures for data collection, communication and/or reporting, 

or are not publicly available, do move forward.  

¶ This includes secondary results such as databases or documents curated by 

government agencies. 
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Step Question Considerations 

¶ Examples range from the Water Quality Portal (WQP) database with data on 

chemical occurrence in water to IRIS assessments. 

¶ Further considerations for Process A results are outlined in Section 4.3.2.1.3 

2.2.2. Has the result been 

produced by an 

international 

government 

source? 

¶ Results produced by international governments move forward regardless of 

evidence of having been developed using established procedures for data 

collection, communication and/or reporting, or public availability. 

¶ This includes secondary results such as data or documents curated by 

government agencies. 

¶ Further considerations for Process B results are outlined in Section 4.3.2.1.3 

2.3. Is the result 

publicly available 

or accessible? 

¶ This step is a check on how accessible the information is to the assessors, 

reviewers, and the public. 

¶ The difference between sources that are publicly available and publicly 

accessible is that accessible results need search parameters to be found, 

whereas available results do not require any search parameters.  

o An example of a publicly accessible source is a link to a public 

database. The gray literature source may be referencing data that is 

found in the accessible database but does not provide any 

information on how to retrieve the data contained in the database.  

2.3.1. Is the result CBI, 

proprietary, TSCA 

or NGO 

stakeholder 

submission? 

¶ Does the result contain any confidential or proprietary information? 

¶ This may include results from sources that contain masked information/data 

that cannot be found elsewhere; for example, the ECHA database. 

¶ TSCA submissions that were not found through TSCA database searches 

should not enter the decision tree process and should be tracked in a separate 

file which is provided to EPA. 

3. Does the result 

contain duplicative 

information with 

other results? 

¶ Are there any obvious or apparent redundancies in information provided by 

another result?  

¶ If a gray literature result is duplicative with another result, EPA staff uses 

professional judgment to determine which gray literature result to include 

and exclude the other result from the downstream full-text, extraction, and 

evaluation steps. 

4.3.2.1.1 Step 1: Relevancy 

Relevancy refers to whether the gray literature and its associated data may be related to the risk 

evaluation of the particular chemical being evaluated. A gray literature result (a study or database value 

from a gray literature source) is potentially relevant when it presents information (quantitative or 

qualitative) that is relevant to TSCA risk evaluations. Each result is screened for potential relevance to 

each discipline and tagged appropriately. An answer of ñYesò to any one of the following discipline-

specific criteria results in a gray literature result being tagged as potentially relevant: 

¶ Physical and chemical properties 

o Search result provides physical or chemical property information as outlined in Appendix 

H.1 

¶ Fate 

o Search result provides information on environmental fate and transport, persistence, 

bioaccumulation, and waste removal 

¶ Engineering 
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o Search result provides information related to manufacturing processes, general facility 

estimates, occupational/workplace exposure, and environmental releases  

¶ Exposure  

o Search result provides chemical-specific or chemical-non-specific information related to 

consumer use scenarios 

o Search result reports measured media concentrations that relate to human exposures, 

including indoor air contaminants, drinking water, and other environmental exposures  

o Search result pertains to human biomonitoring studies 

o Search result contains non-chemical specific exposure factors, such as food or water 

ingestion rates 

¶ Environmental Hazard 

o Search result provides ecological health endpoints measured at the level of species or 

lower biological organizations 

¶ Human Health Hazard 

o Search result provides information related to human health endpoints in epidemiological, 

animal toxicity, and in vitro studies 

4.3.2.1.2 Step 2: Completeness and Availability 

Screening for completeness ensures that gray literature search results and associated data provide 

documentation of established peer review or quality assurance procedures using a step-wise process, as 

detailed in Table 4-1. In Step 2.1.1, the screener evaluates whether the result is ñsecondary,ò such as 

assessments with no primary data, TSCA submission databases, or robust summaries of existing data. If 

the search result is secondary data (i.e., does not contain original data), the screener moves to one of 

three processes (A, B, or C) in Step 2.3.1. If the result contains primary data, the screener moves to Step 

2.1.2 to determine whether the document is published is peer-reviewed. If so, the result is excluded from 

the gray literature decision tree process and is moved to the peer review literature process; if not, the 

screener would proceed to Step 2.2. 

 

In Step 2.2, the screener checks whether the search result uses an established procedure for peer review, 

data collection, communication and/or reporting. A description or reference to a sampling or analytical 

methodology, a reporting rule, peer review process, or a guidance manual that describes the quality 

assurance protocol is adequate/sufficient to include the source in further screening. At this stage, the 

screener does not perform data evaluation. Rather, at this time the screener records the presence or 

absence of some quality assurance documentation and notes the citation or statement provided by the 

author. The evaluation of the study methodology occurs at the discipline-specific data evaluation step. If 

so, the author documented, or cited quality assurance protocols and the screener moves to Step 2.3. If 

not, the screener moves to Step 2.2.1 and, if necessary, Step 2.2.2 where it is determined whether the 

source is domestic or international, respectively. 

 

Availability refers to how accessible the information is to assessors, reviewers, and the public. In Step 

2.3, screeners verify that the information from the source is publicly available or accessible. The 

difference between results that are publicly available and publicly accessible is that accessible results 

need search parameters to be found, whereas available results do not require any search parameters. An 

example of a publicly accessible source is a link to a public database. The gray literature source may be 

referencing data that is found in the accessible database but does not provide any information on how to 

retrieve the data contained in the database. If a screener determines that a result is publicly available or 

accessible, they move to Step 3 to determine if it is a duplicate result. If a result either does not indicate 

a quality assurance procedure in Step 2.2 or is not determined to be publicly available in Step 2.3, it is 

not excluded at the initial screening process. These results would yield to an alternate process by one of 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































